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Abstract
Heavy vector mesons detected after a heavy ion collision are important sources of information
about the quark gluon plasma. The fraction of such particles that survive the plasma phase and
reach the detectors is related to the dissociation degree inside the thermal medium. A consistent pic-
ture for the thermal behavior of charmonium and bottomonium quasi-states in a thermal medium
was obtained recently using a holographic bottom up model. This model captures the heavy flavour
spectroscopy of masses and decay constants in the vacuum (zero temperature) and is consistently
extended to finite temperature. The spectral functions that emerge provide a description of the
dissociation process in terms of the broadening of the quasi-state peaks with temperature. The
holographic approach makes it possible to determine also the quasinormal modes. They are gravity
solutions representing the quasi-particle states in the thermal medium, with complex frequencies
related to the thermal mass and width. The quasinormal modes for charmonium and bottomonium
have been studied very recently and a consistent description of the dissociation process was found.
An additional factor can affect the dissociation process: strong magnetic fields are expected to
be present when the plasma is formed by non-central heavy ion collisions. So, it is important to
understand the effect of such fields on the heavy meson dissociation scenario. Here we extend the
holographic determination of quasinormal modes for the case when magnetic fields are present. The
real and imaginary parts of the mode frequencies are determined for different values of background
eB field. The associated dispersion relations for heavy quarks moving inside the plasma are also
investigated for both cc¯ and bb¯ .
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I. INTRODUCTION
Heavy ion collisions, produced in particle accelerators, lead to the formation of a special
type of matter: the quark gluon plasma. During the very short period of time when this
plasma survives, gluons and light quarks live in a deconfined phase that behaves as a perfect
fluid in approximate thermal equlibrium. All the information we have about this plasma
phase is obtained indirectly, through the analysis of the final products of heavy ion collisions
that reach the detectors. The thermal behavior of heavy vector mesons, formed by bb¯
(bottomonium) and cc¯ (charmonium), quark anti-quark pairs is quite different from the case
of light mesons. For the dominant light flavours, the dissociation occurs at a (deconfinement)
temperature when the thermal medium is formed. On the other hand, heavy mesons undergo
dissociation at higher temperatures. Depending on the temperature reached by the plasma,
they may survive the plasma phase or undergo just a partial dissociation. This is the reason
why the fraction of heavy mesons observed after a heavy ion collision can provide information
about the quark gluon plasma[1, 2].
In order to translate information about the fraction of heavy mesons produced in a
collision into knowledge about properties of the plasma, like temperature, density (chemical
potential) and background magnetic field, one needs to understand how the dissociation
process is influenced by these factors. An important tool to model the thermal behavior of
heavy vector mesons is the use of holographic bottom up models. A consistent description
of the dissociation process using a holographic model containing three energy parameters
was obtained in Refs. [3–5]. These parameters have a simple physical interpretation. One
represents the quark mass, another is related to the string tension and the third one is an
ultraviolet (UV) energy parameter, necessary in order to fit the decay constant spectra.
This UV parameter is related to the large mass change that occurs in a non hadronic decay,
when a heavy vector meson transforms into light leptons. This model is an improvement of
previous approaches presented in refs. [6–8] that used just two energy parameters.
The thermal behavior of heavy vector mesons in a plasma was described in [3] in terms
of the spectral function, that exhibits a clear picture of the dissociation as the broadening
of the quasi-particle peaks. Then in [4] the determination of the spectral functions was
extended to the case when a magnetic background field is present.
An alternative way of describing the dissociation process is analysing the spectra of
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quasinormal modes (QNM). In the holographic description of a gauge field theory, the QNM
are gravitational field solutions that represent the quasi-particle states. They are solutions
of the equations of motion that satisfy an incoming wave condition on the horizon and vanish
on the boundary. The corresponding frequencies are complex. The real part represents the
thermal mass and the imaginary part ir relates with the thermal width of the quasi-state.
The calculation of the QNM spectra for charmonium and bottomonium was presented in
[5].
The dissociation process is affected when magnetic fields are present in the plasma. This
situation is important because strong magnetic fields can be produced in non central heavy
ion collisions because of the motion of the electric charges [9–11]. The presence of a magnetic
field eB has direct consequences for the plasma. A decrease in the QCD deconfinement
temperature with increasing field was observed in Lattice calculations [12], using the MIT
bag model[13] and using the holographic D4-D8 model[14]. The effect of a magnetic field in
the transition temperature of a plasma has been studied using holographic models in many
works, as for example [15–20]. Other studies of the effect of magnetic field in quarkonia or
in baryons can be found, for example, in [21–24].
The presence of magnetic field can also affect the behavior of heavy mesons [4], changing
the dissociation temperature. Here we will investigate this issue using quasinormal modes.
We will extend the calculation of quasinormal modes presented in [5] to the case when a
magnetic field is present. The dependence of the real and imaginary part of the frequency
on the magnetic field will be investigated for charmonium and bottomonium states. Then
the dispersion relations will be considered. The dependence of the complex frequencies on
the linear momentum, for hadrons moving inside a plasma with a magnetic field will be
analysed. This type of study provides a detailed picture of the thermal behavior of the
heavy vector mesons in a medium like the quark gluon plasma.
The article is organized as follows. In section 2 we review the holographic AdS/QCD
model for heavy vector mesons. Then in section 3 we study the spectral function for heavy
quarks in motion inside a plasma with a magnetic field. The quasinormal mode frequencies
are investigated in section 4 and some final comments are left for section 5.
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II. ADS/QCD DESCRIPTION OF HEAVY VECTOR MESONS
As discussed in refs.[3–5], a consistent description of heavy vector mesons in a thermal
medium is obtained by considering a 5-d anti-de Sitter black hole space-time
ds2 =
R2
z2
(
− f(z)dt2 + d~x · d~x+ dz
2
f(z)
)
, (1)
with f(z) = 1 − z4
z4
h
, where zh is the horizon position. The condition of regularity of the
metric, in the imaginary time formulation where the time variable is periodic with period
0 ≤ t ≤ β = 1/T , leads to the following relation between the horizon position and the
temperature:
T =
|f ′(z)|(z=zh)
4pi
=
1
pizh
. (2)
The holographic dual of the heavy mesons are vector fields Vm = (Vµ, Vz) (µ = 0, 1, 2, 3)
living in the space (1). One can gauge away the z component: Vz = 0 and take the Vµ
components as sources for the correlators of the gauge theory currents Jµ = ψ¯γµψ .
The action integral for the vector field is:
I =
∫
d4xdz
√−g e−φ(z)
{
− 1
4g25
FmnF
mn
}
, (3)
where Fmn = ∂mVn − ∂nVm. The energy parameters of the model are introduced through
the background scalar field φ(z) with the form:
φ(z) = k2z2 +Mz + tanh
(
1
Mz
− k√
Γ
)
. (4)
The parameters have the following physical interpretation: k is related to the quark
mass, Γ is related to the string tension of the quark anti-quark interaction. The parameter
M represents effectively the mass scale of a non hadronic decay, characterized by a matrix
element of the form 〈0| Jµ(0) |n〉 = µfnmn , representing a transition from a meson at
radial excitation level n to the hadronic vacuum. The decay constant fn is essentially
proportional to this matrix element and the large mass parameter M makes it possible to
fit the corresponding spectra.
In the zero temperature case f(z) = 1 and the equation of motion coming from action
(3) for the µ = (1, 2, 3) components of the vector field, denoted here generically as V , in
momentum space reads
∂z
[
R
z
e−φ(z)∂zV (p, z)
]
− p2R
z
e−φ(z)V (p, z) = 0 . (5)
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The normalizable solutions, that represent vector meson states, are the ones that satisfy the
boundary condition V (p, z = 0) = 0. They form a discrete spectrum of p2 = −m2n where
mn are interpreted as the masses of meson states at the n
th excitation level.
Decay constants are proportional to the transition matrix from the vector meson n state
to the vacuum and are given by[3]
fn =
1
g5mn
lim
z→0
(
R
z
e−φ(z)∂zΨn(z)
)
. (6)
The values of the parameters that provide a fit to charmonium and bottomonium spectra
are respectively:
kc = 1.2 GeV;
√
Γc = 0.55 GeV; Mc = 2.2 GeV ; (7)
kb = 2.45 GeV;
√
Γb = 1.55 GeV; Mb = 6.2 GeV . (8)
Holographic (and experimental) results for bottomonium
State Mass (MeV) Decay constants (MeV)
1S 6905 (9460.30± 0.26) 719 (715.0± 2.4)
2S 8871 (10023.26± 0.32) 521 (497.4± 2.2)
3S 10442 (10355.2± 0.5) 427 (430.1± 1.9)
4S 11772 (10579.4± 1.2) 375 (340.7± 9.1)
TABLE I. Holographic masses and decay constants for the bottomonium S-wave resonances. Ex-
perimental values inside parentheses for comparison.
Holographic (and experimental) results for charmonium
State Mass (MeV) Decay constants (MeV)
1S 2943 (3096.916± 0.011) 399 (416± 5.3)
2S 3959 (3686.109± 0.012) 255 (296.1± 2.5)
3S 4757 (4039± 1) 198 (187.1± 7.6)
4S 5426 (4421± 4) 169 (160.8± 9.7)
TABLE II. Holographic masses and decay constants for the charmonium S-wave resonances. Ex-
perimental values inside parentheses for comparison.
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These parameters lead to the masses and decay constants calculated in in ref. [4] , that
we show on Tables 1 and 2. For comparison we show inside parentheses the corresponding
available experimental data.
It is worth to remark that in order to find an appropriate description of the finite temper-
ature behavior of the heavy mesons, it is necessary to find a nice fit of the decay constants.
The reason is that the thermal spectral function is the imaginary part of the retarded Green’s
function. The relevant part of the Green’s function is the two point function that, at zero
temperature, has the following spectral decomposition in terms of masses mn and decay
constants fn:
Π(p2) =
∞∑
n=1
f 2n
(−p2)−m2n + i
. (9)
The imaginary part of eq.(9) is a sum of delta functions
f 2n δ(−p2 −m2n) ,
with coefficients proportional to the square of the decay constants. So, the extension to finite
temperature, when the quasi-particle state peaks have a finite width, must be consistent with
the zero temperature behavior of the decay constants. The original bottom up holographic
models, like the precursor hard wall model [25–27], provide decay constants that behave
inconsistently with the experimental results. The values of fn for the hard wall increase
with radial level n, the opposite of the behavior observed from experiments, and shown on
tables 1 and 2.
The model revised in this section was applied in refs [3, 4] to calculate the spectral
functions with and without magnetic fields and then in [5] to find out the quasinormal
modes for a thermal medium without magnetic field.
III. SPECTRAL FUNCTION FOR A MOVING HEAVY MESON IN THE PRES-
ENCE OF A MAGNETIC FIELD
A. Dual background
In order to find a geometry that represents a thermal medium with a background magnetic
field, one starts with the Einstein-Maxwell action is given by:
S =
1
16piG5
∫
d5x
√−g
(
R− FMNFMN + 12
L2
)
+ SGH (10)
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where R is the Ricci scalar, the factor 12
L2
is minus the cosmological constant, FMN is the
electromagnetic field strength and SGH is a surface term.
Varying the action (10) with respect to the fields, one obtains
RMN =− 4
L2
gMN − gMN
3
F PQFPQ + 2FMPF
P
N , (11)
∇MFMN = 0. (12)
The holographic dual of a medium where there is a constant magnetic field eB was presented
in [16] and reads
ds2 =
R2
z2
(
− f(z)dt2 + dz
2
f(z)
+ (dx21 + dx
2
2)d(z) + dx
2
3h(z)
)
. (13)
The metric factors depend on the horizon position and on the magnetic field eB, that points
in the x3 direction
f(z) = 1− z
4
z4h
+
2
3
e2B2z4
1.62
ln
(
z
zh
)
, (14)
h(z) = 1 +
8
3
e2B2
1.62
∫ 1/z
+∞
dx
ln (zhz)
z3(z2 − 1
z4
h
x2
)
. (15)
d(z) = 1− 4
3
e2B2
1.62
∫ 1/z
+∞
dx
ln (zhz)
z3(z2 − 1
z4
h
x2
)
. (16)
The temperature is:
T =
|f ′(z)|(z=zh)
4pi
=
1
4pi
∣∣∣∣ 4zh − 23e2B2z3h
∣∣∣∣ . (17)
B. Equations of motion
We consider that the action for the vector field, that represents vector mesons, has the
same form of eq. (3), with the dilaton background φ(z) of eq. (4) but with the metric of
eq. (13). In addition, we choose the radial gauge Vz = 0 and consider plane wave solutions
propagating in the magnetic field direction, x3: Vµ = e
−iωt+iqx3Vµ(z, ω, q) with the wave
vector pµ = (−ω, 0, 0, q). The equations of motion are given by
V ′′t −
(
1
z
+ φ′ − d
′
d
− h
′
2h
)
V ′t −
q
fh
(qVt + ωV3) = 0, (18)
V ′′3 +
(
f ′
f
− 1
z
− φ′ + d
′
d
− h
′
2h
)
V ′3 +
ω
f 2
(qVt + ωV3) = 0, (19)
7
V ′′β +
(
f ′
f
− 1
z
− φ′ + h
′
2h
)
V ′β +
1
f 2
(
ω2 − q2f
h
)
Vβ = 0 , (β = 1, 2) (20)
hωV ′t + qfV
′
3 = 0 (21)
where the prime (′) denotes the derivative with respect to z. One can write the previous
equations in terms of the electric field components, E1 = ωV1, E2 = ωV2 and E3 = ωV3+qVt,
in the following form
E ′′α +
(
f ′
f
− 1
z
− φ′ + h
′
2h
)
E ′α +
(
ω2
f 2
− q
2
fh
)
Eα = 0 , (α = 1, 2) (22)
E ′′3 +
(
f ′
f
ω2
ω2h− q2f −
1
z
− φ′ + d
′
d
− h
′
2h
ω2h+ q2f
ω2h− q2f
)
E ′3 +
(
ω2
f 2
− q
2
fh
)
E3 = 0. (23)
C. Spectral Function
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FIG. 1. Charmonium spectral functions at T= 150 MeV, eB = 1 GeV2 for different values of
linear momentum q. Transverse polarization on the left panel, longitudinal on the right panel
The spectral function is obtained from the retarded Green’s functions of the vector meson
currents
GRµν(p) = −i
∫
d4xe−ip·xθ(t)〈[Jµ(x), Jν(0)]〉 , (24)
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FIG. 2. Bottomonium spectral functions at T= 350 MeV, eB = 1 GeV2 for different values of
linear momentum q. Transverse polarization on the left panel, longitudinal on the right panel
that can be obtained following the Son-Starinets prescription [28]. With this purpose it is
convenient to write the equations of motion (22) and (23) in terms of the bulk to boundary
propagator Ej(z, p) = Ej(z, p)E0j (p),
E ′′α +
(
f ′
f
− 1
z
− φ′ + h
′
2h
)
E ′α +
(
ω2
f 2
− q
2
fh
)
Eα = 0 , (α = 1, 2) (25)
E ′′3 +
(
f ′
f
ω2
ω2h− q2f −
1
z
− φ′ + d
′
d
− h
′
2h
ω2h+ q2f
ω2h− q2f
)
E ′3 +
(
ω2
f 2
− q
2
fh
)
E3 = 0. (26)
and use the relation established by the prescription [28]:
GRtt
q2
= −G
R
tx3
qω
= −G
R
3t
qω
=
GR33
ω2
= −R
g25
1
ω2 − q2 limz→0
e−φ
z
∂zE3(z, p)
GR11 = −
R
g25
lim
z→0
e−φ
z
∂zE1(z, p) , GR22 = −
R
g25
lim
z→0
e−φ
z
∂zE2(z, p) . (27)
The longitudinal GRx3x3 and transversal G
R
αα Green’s functions give us the corresponding
spectral functions
ρ33(ω, q) ≡ −2ImGR33(ω, q) =
2R
g25
ω2
ω2 − q2 limz→0
e−φ
z
∂zE3(z, p) , (28)
ραα(ω, q) ≡ −2ImGRαα(ω, q) = −
2R
g25
lim
z→0
e−φ
z
∂zEα(z, p) , (29)
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where the bulk to boundary propagators E are the solutions of eqs. (25) and (26) satisfying
the infalling boundary condition
E(z → zh, ω) −→
(
1− z
zh
)−iω/4piT [
1 + a1
(
1− z
zh
)
+ a2
(
1− z
zh
)2
+ ...
]
, (30)
and the bulk to boundary condition
E(z → 0, ω) = 1 . (31)
Spectral functions for heavy vector mesons at rest inside a plasma with a magnetic field
were studied already in ref. [4]. Here we extend this study to the case when mesons are in
motion relative to the medium with magnetic field in order to see the influence of the state of
motion in the dissociation process. With this purpose we solved equations (25) and (26) for
different values of momentum q, with eB = 1 GeV and T = 150 GeV for charmonium and
then T = 350 GeV for bottomonium. The results are show in Figures 1 and 2. On the left
panels we show the cases when the motion is in the same direction of the magnetic field but
perpendicular to the polarization. One notes clearly that the dissociation degree increases
with the linear momentum. The faster the meson moves, the broader the peak becomes.
The opposite result shows up on the right panels, where the results for polarization in the
same direction of the motion and the field are ploted. In this case the peaks get higher as the
meson moves faster, indicating that the dissociation degree decreases with linear momentum.
IV. QUASINORMAL MODES
A. Physical meaning
In gauge/string duality at zero temperature, hadronic states are represented by normal-
izable solutions of gravity fields. These solutions, also called normal modes, are found by
imposing boundary conditions. For the case of the model considered here, the solutions that
describe vector mesons in the vacuum are obtained solving eq. (5) with the condition of
vanishing at the boundary V (p, z = 0) = 0 that selects the normalizable ones. Previous
works of quasinormal modes of mesons in the softwall model can be found, for example, in
[29–31]. An alternative approach to study the thermal masses of mesons and baryons in the
softwall model at low temperature can be found in [32, 33].
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FIG. 3. Real (left panel) and imaginary (right panel) parts of the quasinormal mode frequency of
bottomonium with transverse polarization as a function of the temperature for different values of
magnetic field.
At finite temperature, the objects that play the equivalent role are quasinormal modes,
that represent quasi-states. They are field solutions satisfying, in the black hole geometry,
an incoming wave condition at the horizon, and, as in the zero temperature case, a Dirichlet
condition V (p, z = 0) = 0 on the boundary. These solutions exist for complex frequencies
ω = ωR + iωI with an important physical interpretation for the frequency components: the
real part is related to the thermal mass of the vector mesons while the imaginary part is
related to the dissociation degree of the quasi-particle states.
B. Equations, boundary conditions and numerical approach
The quasinormal modes can be numerically evaluated from the equations of motion (25)
and (26) using the shooting method of refs. [34–38]. One needs to specify two boundary
conditions at the horizon and then finds the correct parameter, given by the complex fre-
quency, which satisfies the normalization condition of the field on the boundary. Therefore,
equations (25) and (26 need to be solved
E ′′α +
(
f ′
f
− 1
z
− φ′ + h
′
2h
)
E ′α +
(
ω2
f 2
− q
2
fh
)
Eα = 0 , (α = 1, 2) (32)
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FIG. 4. Real (left panel) and imaginary (right panel) parts of the quasinormal mode frequency of
charmonium with transverse polarization as a function of the temperature for different values of
magnetic field.
E ′′3 +
(
f ′
f
ω2
ω2h− q2f −
1
z
− φ′ + d
′
d
− h
′
2h
ω2h+ q2f
ω2h− q2f
)
E ′3 +
(
ω2
f 2
− q
2
fh
)
E3 = 0. (33)
using the infalling boundary conditions at the horizon, presented in eq. (30),
lim
z→zh
Ej(z, p) =
(
1− z
zh
)−iω/4piT [
1 + a1
(
1− z
zh
)
+ · · ·
]
, (34)
and the derivative of the infalling condition :
lim
z→zh
∂zEj(z, p) =
(
1− z
zh
)−iω/4piT [−a1
zh
+
−2a2
zh
(
1− z
zh
)
· · ·
]
− iω
(4piT )
(
1− z
zh
)−1
lim
z→zh
Ej(z, p). (35)
The coefficients that appear in the infalling condition can be determined inserting this
condition into the equations of motion. Similarly to normal modes, the quasinormal modes
exist only for a discrete set of frequencies ωn, but in this case they are complex.
C. Exploring the results
The complex frequencies, that we solve numerically, depend on the temperature T ,
magnetic field eB, linear momentum q and on the flavour: bottomonium or charmonium.
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FIG. 5. Real (left panel) and imaginary (right panel) parts of the quasinormal mode frequency of
bottomonium with transverse polarization at T = 350 MeV as a function of the magnetic field for
different values of the linear momentum.
We choose, for each flavour, combinations of the other parameters that give a representative
picture. The dissociation process corresponds to an increase in the imaginary part of the
frequency, while the variation of the real part represents a change in the thermal mass.
Let us start with vector mesons that have a polarization transverse to the direction of
the magnetic field. We show in figures 3 and 4 the complex quasinormal frequencies as
functions of the temperature, for bottomonium and charmonium, respectively, for three
different values of the magnetic field background eB. One notes clearly an increase in the
imaginary part of the frequency with the value of eB. This means that the presence of the
magnetic field enhances the dissociation of the mesons by the thermal medium. This effect
is more noticeable at lower temperatures where the dissociation by thermal effect is not so
strong, due the fact that we considered only the indirect effect of the magnetic field caused
by a modification in the thermal medium. On the other hand, the real part, that represents
the thermal mass decreases with eB for low temperatures. This effect is not noticeable for
temperatures above 300 MeV.
Then, in figures 5 and 6, we analyse the effect of motion of heavy mesons relative to the
magnetized medium, when the polarization is transverse to the motion and to the eB field.
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FIG. 6. Real (left panel) and imaginary (right panel) parts of the quasinormal mode frequency of
charmonium with transverse polarization at T = 150 MeV as a function of the magnetic field for
different values of the linear momentum.
We plot the quasinormal frequencies for bottomonium at T = 350 MeV and charmonium at
T = 150 MeV, respectively, for three different values of linear momentum, as a function of
the magnetic field. One can see that the magnetic field produces an increase in the imaginary
part of the frequency, associated with the dissociation degree. On the other hand, the motion
of the meson produces an increase in the thermal mass and also in the imaginary part of
the frequency.
Then we move to the longitudinal case, when the polarization is parallel to the direction
of the magnetic field. We show in figures 7 and 8 the quasinormal frequencies as functions of
the temperature, for bottomonium and charmonium, respectively, for three different values
of the magnetic field background eB. The imaginary part of the frequency increases with
the value of eB, as it happens in the transverse case. So, the presence of the magnetic field
enhances the dissociation of the mesons. For the real part, that represents the thermal mass,
at low temperatures magnetic field produces a decrease. However, for charmonium at about
200 MeV and bottomonium at about 380 MeV the behaviour changes. It should be notes
however that charmonium at T= 200 MeV and bottomonium at T = 380 MeV are in a very
high degree of dissociation. So, the quasi particle state is highly mixed with the thermal
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FIG. 7. Real (left panel) and imaginary (right panel) parts of the quasinormal mode frequency of
bottomonium with longitudinal polarization as a function of the temperature for different values
of magnetic field. In the detail: behaviour of the real part near 400 MeV.
medium.
Finally, in figures 9 and 10, we show the spectral functions of heavy quarks in motion
relative to the magnetized medium, when the polarization is parallel to the motion and to
the eB field. We plot the quasinormal frequencies at the representative temperatures of T
= 350 MeV for bottomonium and T = 150 MeV for charmonium, for three different values
of linear momentum, as a function of the magnetic field. One can see that the magnetic field
produces an increase in the imaginary part of the frequency. On the other hand, motion of
the mesons, relative to the plasma, has the opposite effect: the higher the momentum, the
smaller the imaginary part. So, in this longitudinal case, mesons in motion have a slower
dissociation degree. For the real part of the frequency, the motion of the meson produces
an increase.
V. CONCLUSIONS
We presented the calculation of the complex quasinormal mode frequencies for heavy vec-
tor mesons in a plasma with a constant and uniform background magnetic field. The picture
that emerged is consistent with previous analysis using the spectral function approach. The
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FIG. 8. Real (left panel) and imaginary (right panel) parts of the quasinormal mode frequency of
charmonium with longitudinal polarization as a function of the temperature for different values of
magnetic field.
magnetic field produces an increase in the imaginary part of the frequencies, that corresponds
to the broadening of the quasiparticle peaks in the spectral function approach. Physically
this corresponds to an increase in the dissociation degree with the magnetic field intensity.
We considered only the effect of the magnetic field in the thermal medium, encoded in
the background metric of eq.(1). It is important to note that it is possible to study the
direct effect of the field on the charged constituents of the meson following the approach of
[39, 40]. An interesting topic for future investigation would be to calculate the quasinormal
model following this alternative approach, that uses a DBI action.
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